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Description 

BELT TENSIONING DEVICE 

Background of Invention 

[0001] The invention relates to a belt tensioning device for a belt 
drive having at least two belt pulleys and a continuous 
belt, and a torsion spring assembly. 

[0002] a typical belt drive application is the drive of auxiliaries of 
an internal combustion engine, wherein a first belt pulley 
is positioned on the crankshaft and drives the belt drive, 
with further belt pulleys being positioned on auxiliaries 
such as a water pump, generator, air conditioning com- 
pressor etc. and being driven by the belt drive. In the di- 
rection of rotation, behind the driving belt pulley, there 
exists a slack strand whose slack has to be balanced by a 
tensioning roller to ensure that the belt does not slip off 
the belt pulleys. The belt length changes in the course of 
the operating period and under the influence of tempera- 
ture, so that the tensioning roller has to be resiliently dis- 
placeably held in guiding means or, preferably, it has to 
oscillate at a resiliently suspended tensioning or rocker 



arm. 

[0003] | n the case of belt drives for driving auxiliaries of an inter- 
nal combustion engine, which include a starter generator, 
between the engine operation on the one hand and the 
starter operation on the other hand, there occurs a change 
between the pulling strand and the slack strand on both 
sides of the belt pulley of the starter generator. In such a 
case, it is necessary to provide spring-loaded tensioning 
rollers for both the above-mentioned strands. One ten- 
sioning roller is effective at the slack strand under spring 
force, whereas the other one is optionally pushed back by 
the tensioned pulling strand against the spring force of 
same. 

[0004] a s a ru | Gj the pre-tensioning forces acting on the tension- 
ing rollers are applied by sprint assemblies which are po- 
sitioned in the region of the bearing of a tensioning arm 
and contain stirrup springs, i.e. helical or hairpin springs 
with two radially projecting stirrups in the case of which 
there can occur a change in angle of the two projecting 
stirrups relative to one another against resilient spring 
forces. The stirrup spring either contracts or widens. 
Spring units of this type require a relatively large installa- 
tion diameter which is not available in all applications. 



[0005] From DE 39 12 944 Al, there is know a belt tensioning 

device wherein the spring element is provided in the form 
of a rotary bar spring which is composed of a plurality of 
rotary bars and whose longitudinal axis extends parallel 
to the axis of rotation of the tensioning roller. The ten- 
sioning roller is supported in a tensioning lever which is 
arranged at the free end of the rotary bar spring. The 
fixed end of the rotary bar spring is firmly clamped into 
holding means provided with bolting means for being 
fixed to a fixed housing. In order to prevent the rotary bar 
spring from bending under load, it is arranged in a guid- 
ing tube, with the rotary bar spring and the guiding tube, 
at the end carrying the tensioning lever, both being con- 
nected in a rotationally fast way to the tensioning lever. 
The guiding tube, in turn, is rotatably supported in the 
engine block. 

[0006] Thus, there exists a need for a compact belt tensioning 
device suitable for standard drives with an unchanging 
driving pulley and belt drives with changing driving pul- 
leys. 

Summary of Invention 

[0007] The present invention provides a compact belt tensioning 
device which is suitable both for standard belt drives with 



an unchanged driving pulley, and for belt drives with 
changing driving pulleys. 

[0008] a first solution is provided by a belt tensioning device for 
a belt drive having at least two belt pulleys and a continu- 
ous belt. The device includes a torsion spring assembly 
with a longitudinal axis A^ and with at least one torsion 
bar or torsion tube. The torsion spring assembly can be 
clamped axially and in a rotationally fast way into a rack. 
The tensioning device further includes a tensioning arm 
which, by way of its one end, is arranged at the torsion 
spring assembly so as to be aligned approximately radially 
relative to the longitudinal axis A^, as well as a tensioning 
roller which is rotatably fixed at the other end of the ten- 
sioning arm. The axis of rotation A i of the tensioning 
roller extends substantially parallel relative to the longitu- 
dinal axis A 2 of the torsion spring assembly. The tension- 
ing arm can be resiliently supported relative to the rack so 
as to oscillate around the longitudinal axis A^. This first 
solution is suitable for applications which, in operation, 
have an unchanged driving pulley. 

[0009] | n an a xial view of the belt drive, it is possible to achieve 
installation dimensions for the tensioning device which 
are determined practically entirely by the required size of 



the tensioning arm. In an axial view, the inventive torsion 
spring assembly is positioned on the belt drive inside the 
contour of the tensioning arm. The axial length required 
for the torsion spring assembly is greater than in conven- 
tional tensioning devices, but, in respect of the installa- 
tion conditions, generates fewer problems in the engine 
compartment. In one embodiment, the torsion spring as- 
sembly is clamped in at an axial end in the rack and car- 
ries the tensioning arm at the other axial end. 
[0010] | n a fj rs t embodiment of the first solution, the torsion 

spring assembly contains a plurality of individual torsion 
bars which, by being clamped together at their ends, form 
a bundle and are in line contact or surface contact with 
one another. By using such a bundle of torsion bars it is 
possible to achieve a relatively soft torsion spring for a 
long spring travel, and, in the case of rotation, inner 
damping is generated via the surface friction between the 
individual torsion bars. Under normal circumstances, tor- 
sion bars arranged parallel relative to one another are 
used in an arrangement where they are packed as closely 
together as possible. However, it is also possible to use 
modifications as described in detail in the previous Ger- 
man patent application 102 56 402.7 of the applicant 



which is hereby incorporated by reference. It can be used 
in the present solution. 

[001 1] a friction unit or damping unit can be articulated at the 
tensioning arm, which friction or damping unit, in turn, 
can be supported at the rack. In this way, it is possible to 
dampen the movements of the tensioning arm. 

[0012] The bundle of torsion bars can be clamped in at the first 
end of the torsion spring assembly in a first fixing bush, 
and it can be clamped in at the second end of the torsion 
spring assembly in a second bush which is connected in a 
rotationally fast way to the supported end of the tension- 
ing arm. The first fixing bush can be bolted in a rotation- 
ally fast way to an engine housing for example or, if the 
outer circumference is out-of-round, it can be inserted in 
a positive and form-fitting way into a suitable recess in an 
engine housing. 

[0013] According to a further modification, the bundle of torsion 
bars can be enclosed by a tube which, depending on the 
method of fixing, can have a supplementary spring func- 
tion or a supplementary damping function. According to a 
first variant, the tube, at its two ends, can be connected in 
a rotationally fast way to the two ends of the bundle of 
torsion bars. More particularly, it can be connected in a 



rotationally fast way to the first and second bushes and 
thus form a rotary tube spring connected functionally in 
parallel relative to the bundle of torsion bars. 

[0014] According to a second variant, the tube, at its one end, 

can be connected in a rotationally fast way to the one end 
of the bundle of torsion bars and, at its other end, it can 
be freely rotatable by a limited angular amount relative to 
the other end of the bundle and, thereafter, can abut 
against the bundle. In such a case, the tube would became 
a rotary tube spring which is sequentially connectable to 
the bundle of torsion bars which, in consequence, in- 
creases an initially low spring rate of the torsion bars 
abutting against the bundle. 

[0015] According to a further variant, the tube, at is one end, can 
be connected in a rotationally fast way to the one end of 
the bundle of torsion bars and, at its other end, it can be 
rotatable under friction relative to the other end of the 
bundle of torsion bars. In this case, the tube forms a fric- 
tion damping element connected functionally in parallel to 
the bundle of torsion bars. 

[0016] one application of the above-mentioned invention pro- 
vides a belt drive having at least two belt pulleys and a 
continuous belt with a belt tensioning device of the 



above-mentioned type. The torsion spring assembly is 
clamped in axially and in a rotationally fast way, such as 
outside the continuous belt, in a rack. In another applica- 
tion, the tensioning arm, in its nominal position, extends 
approximately parallel to the connection between the axes 
of rotation of the belt pulleys across which the slack 
strand extends. 

[0017] a second solution is provided by a belt tensioning device 
for a belt drive having at least two belt pulleys and a con- 
tinuous belt. The device includes a torsion spring assem- 
bly with a longitudinal axis A^ and with at least one tor- 
sion bar or torsion tube. The torsion spring assembly can 
be supported axially and radially in a rack. The tensioning 
device further includes two tensioning arms which, byway 
of one of their respective ends, are each arranged at the 
torsion spring assembly so as to be aligned approximately 
radially relative to the longitudinal axis A^ as well as two 
tensioning rollers which are rotatably fixed at the respec- 
tive other ends of the tensioning arms. The axes of rota- 
tion A , A 3 of the tensioning rollers extend substantially in 
parallel with the longitudinal axis A^ of the torsion spring 
assembly. The tensioning arms are resiliently supported 
relative to the rack or relative to one another so as to os- 



cillate around the longitudinal axis A^. This second solu- 
tion is suitable for applications wherein the driving pulley 
changes in operation. The installation dimensions are as 
advantageous as in the first solution. In this embodiment, 
too, the torsion spring assembly is positioned inside the 
contour of the tensioning arms. 

[0018] Again, the torsion spring element can contain a plurality 
of individual torsion bars which, by being clamped to- 
gether at their ends, form a bundle and are in line contact 
or surface contact with one another. In this context, too, 
reference is made to the previous German patent applica- 
tion 102 56 402.7 of the applicant, with the full teaching 
of same being incorporated by reference herein. It can is 
applied to this solution as well. 

[0019] | n this embodiment, too, a friction unit or damping unit 
can be articulated at one of the tensioning arms, which 
friction unit or damping unit, in turn, can be supported in 
the rack. 

[0020] Furthermore, according to a first embodiment utilizing 
this solution, the torsion spring assembly comprises one 
single torsion spring unit and is rotatably supported in the 
rack. One of the tensioning arms is functionally connected 
to the one end of the torsion spring unit, and the other 



one of the tensioning arms is functionally connected to 
the other end of the torsion spring unit. There can thus be 
achieved a belt tensioning device which can be used if the 
function between the pulling strand and the slack strand 
changes in operation. The tensioning arms articulated at 
the two ends of the torsion spring unit can be pre- 
tensioned relative to one another, whereas the torsion 
spring assembly, as a whole, can be supported rotatably 
and held so as to be axially fixed in the rack. The torsion 
spring unit can be formed of torsion bars and a torsion 
tube which are functionally connected in series, which are 
arranged coaxially relative to one another and are sup- 
ported jointly. The support mechanism can extend along 
the length of the torsion spring assembly. 
[0021] According to a further embodiment of the second solu- 
tion, the torsion spring assembly comprises two torsion 
spring units and is clamped into the rack in a rotationally 
fast way. One of the tensioning arms is functionally con- 
nected to the first torsion spring unit, and the other one 
of the tensioning arms is functional connected to the sec- 
ond torsion spring unit. The torsion spring assembly 
comprises two functionally independent tensioning arms 
and the torsion spring assembly itself is clamped into the 



rack in a rotationally fast way. The two torsion spring 
units can be provided in the form of a combination of tor- 
sion bars on the one hand, and in the form of a torsion 
tube on the other hand, which are positioned coaxially in- 
side one another and are clamped in jointly. Clamping in 
is preferably effected at the end of the torsion spring as- 
sembly which is positioned opposite the tensioning arms. 

[0022] The advantages in respect of small installation dimensions 
manifest themselves in both the above-mentioned em- 
bodiments of the torsion spring assembly. 

[0023] | n another aspect of the invention, the bundle of torsion 
bars is clamped in at the first end of the torsion spring 
assembly in a connecting bush and the bundle of torsion 
bars is clamped in at the second end of the torsion spring 
assembly in a bush which is connected in a rotationally 
fast way to the first end of the one tensioning arm. There 
is thus formed a rotary tube spring functionally connected 
in series to the bundle of torsion bars. The bundle of tor- 
sion bars can also be enclosed by a tube which, at its one 
end, is connected in a rotationally fast way to the con- 
necting bush and, at its other end, it is connected in a ro- 
tationally fast way to the second tensioning arm. There is 
formed an independent rotary tube spring in addition to 



the torsion bar spring. 

[0024] | n t he case of both of the foregoing examples, between 
the first tensioning arm and the second tensioning arm, 
friction damping elements can be effectively inserted, 
such as plate springs, and friction discs can be arranged 
between the two tensioning arms. 

[0025] a first application of the second solution provides a belt 
drive having at least two belt pulleys and a continuous 
belt with a belt tensioning device of said type, wherein the 
torsion spring assembly is rotatably supported in a rack, 
wherein a first tensioning arm is connected in a rotation- 
ally fast way to one end of a torsion spring unit and 
wherein the other tensioning arm is connected in a rota- 
tionally fast way to the other end of the torsion spring 
unit. 

[0026] An alternative application provides a belt drive having at 
least two belt pulleys and a continuous belt with a belt 
tensioning device of said type. The torsion spring unit is 
clamped into a rack in a rotationally fast way, and a first 
tensioning arm is connected in a rotationally fast way to a 
first torsion spring unit, with the other tensioning arm be- 
ing connected in a rotationally fast way to a second tor- 
sion spring unit. Assembly preferably takes place in such 



a way that the torsion spring unit is arranged outside the 
continuous belt, and the first tensioning arm, in its nomi- 
nal position, extends parallel to the connection through 
the axes of rotation of two first belt pulleys, and the sec- 
ond tensioning arm, in its normal position, extends paral- 
lel to the connection through the axes of rotation of one 
of the two above-mentioned belt pulleys and a further 
belt pulley. 

[0027] The present invention also provides a compact belt ten- 
sioning device of the above-mentioned type with im- 
proved characteristics. On the one hand, the device is 
suitable for belt drives of the conventional type with an 
unchanged driving pulley and, on the other hand, it is 
suitable for belt drives with a changing driving pulley. 

[0028] a third solution provides a belt tensioning device for a 
belt drive having at least two belt pulleys and a continu- 
ous belt. The device includes a torsion spring assembly 
with a longitudinal axis and with at least one torsion 
bar. The torsion spring assembly can be clamped axially 
and in a rotationally fast way into a rack. The belt tension- 
ing device further includes a tensioning arm which, by way 
of its one end, is arranged at the torsion spring assembly 
so as to be aligned approximately radially relative to the 



longitudinal axis A^ as well as a tensioning roller which is 
rotatably fixed at the other end the tensioning arm. The 
axis of rotation A i of the tensioning roller extends sub- 
stantially parallel relative to the longitudinal axis A^ of the 
torsion spring assembly, and the tensioning arm is re- 
siliently supported relative to the rack so as to oscillate 
around the longitudinal axis A^. The at least one torsion 
bar is enclosed by a tube in whose end arranged opposite 
the tensioning arm, there is secured in a rotationally fast 
way the respective end of the at least one torsion bar and 
in whose other end the tensioning arm is supported in a 
radial bearing. The tensioning arm is connected in a rota- 
tionally fast way to the other end of the at least one tor- 
sion bar and wherein the central plane of movement E of 
the tensioning roller is positioned in the central region of 
said radial bearing. There is thus provided a device which, 
in the bearing region between the rocker arm or tension- 
ing arm carrying the tensioning roller and the tube which 
ensures that the assembly is fixed directly to a rack, i.e. 
more particularly to an engine block, is free from trans- 
verse forces and bending moments. It is thus possible to 
avoid the influence of bending in the bearing region of the 
tensioning arm, so that permanent functioning of the 



bearing is ensured, clean movements of the tensioning 
arms and tensioning rollers are guaranteed, and an in- 
crease in wear or friction in the bearing can be avoided. 
The central plane of movement is identical with the cen- 
tral roller plane which, in accordance with the invention, 
should be positioned in the central region of the axial 
length of the bearing, more particularly as centrally as 
possible relative to the axial length of said bearing. 

[0029] | n one embodiment of this solution, the torsion spring as- 
sembly comprises a plurality of individual torsion bars 
which, by being clamped together at their ends, form a 
bundle and are in line contact or surface contact with one 
another. It is thus possible to achieve inner damping of 
the torsion spring and to set the required damping rate. 

[0030] According to a further embodiment, the bundle of torsion 
bars is clamped in at the first end of the torsion spring 
assembly in a first bush which is firmly connected to the 
respective end of the tube. The entire bundle, more par- 
ticularly, is positively and form-fittingly inserted into an 
opening in the bush. 

[0031] The bundle of torsion bars can also be clamped in at the 
second end of the torsion spring assembly into a second 
bush which is connected in a rotationally fast way to the 



one end of the tensioning arm and which is rotatably sup- 
ported relative to the tube. In this embodiment, too, the 
connection can be the form-fitting type between a 
through-aperture in the bush and the bundle of torsion 
bars. 

[0032] | n addition to the damping mechanism in the torsion 
spring, it is possible, between the tensioning arm and 
tube, to insert a friction damping element of any type. The 
friction damping element can be arranged inside or out- 
side the tube. 

[0033] According to a fourth solution, the present invention pro- 
vides a belt tensioning device for a belt drive having at 
least two belt pulleys and a continuous belt. The device 
includes a torsion spring assembly with a longitudinal 

axis A , and with at least one torsion bar. The torsion 

2' 

spring assembly can be supported axially and radially in a 
rack. The belt tensioning device further includes two ten- 
sioning arms which, by way of their respective one ends, 
are arranged at the torsion spring assembly so as to be 
aligned approximately radially relative to the longitudinal 
axis A 2 , as well as two tensioning rollers which are rotat- 
ably fixed at the respective other ends of the tensioning 
arms. The axes of rotation A , A of the tensioning rollers 



extend substantially parallel relative to the longitudinal 
axis A 2 of the torsion spring assembly, and the tensioning 
arms are resiliently supported with respect to one another 
so as to oscillate around the longitudinal axis A^. The at 
least one torsion bar is enclosed by a tube in whose end 
opposed to the tensioning arms there is secured in a rota- 
tionally fast way the respective end of the at least one tor- 
sion bar. On the other end of the tube, there is secured in 
a rotationally fast way one of the tensioning arms and, the 
other one of the tensioning arms is supported in a radial 
bearing. The tensioning arm is connected in a rotationally 
fast way to the other end of the at least one torsion bar, 
and the central plane of movement E of the tensioning 
rollers is positioned in the central region of the radial 
bearing. 

[0034] For the application of a belt tensioning device with two 
tensioning rollers in the case of which the rocker or ten- 
sioning arms are pretensioned so as to be resilient relative 
to one another, the inventive solution provides a design 
according to which the bearing between one of the ten- 
sioning arms and the tube which, in turn, holds the other 
one of the tensioning arms, is held so as to be free from 
transverse forces and bending moments. And, again, it is 



ensured that the bearing is permanently able to carry out 
is function in a low-friction and wear-free way and that, 
to that extent, the tube and a bush connected to the ten- 
sioning arm and supported in the tube do not have to 
have excessively large dimensions. Again, the central 
plane of movement is identical to the central plane of the 
two tensioning rollers; it should be positioned inside the 
axial length of the bearing, more particularly as centrally 
as possible relative to the axial length of the bearing. 

[0035] According to an embodiment of this solution, the torsion 
spring assembly comprises a plurality of individual torsion 
bars which, by being clamped together at their ends, form 
a bundle and are in line contact or surface contact with 
one another. The bundle of torsion bars can be clamped 
in at the first end of the torsion spring assembly in a first 
bush which is firmly connected to the tube and which, 
furthermore, can be clamped in at the second end of the 
torsion spring assembly in a second in a rotationally fast 
way to the first end of the one tensioning arm and is ro- 
tatably supported relative to the tube. 

[0036] Between the first tensioning arm and the second tension- 
ing arm, it is possible to insert friction damping elements, 
more particularly sleeve damping elements arranged in- 



side or outside the tube. 

[0037] The tube providing a connection with a rack, more partic- 
ularly with an engine block, can be supported directly in a 
bearing region of the engine block or, in one embodi- 
ment, it can be rotatably supported in a sleeve which can 
then be directly clamped into or bolted to the rack. The 
sleeve should be screwed into or bolted to the rack in the 
vicinity of the central plane of movement of the tensioning 
rollers. The tensioning arm connected in a rotationally fast 
way to the one end of the tube can be embraced in a 
yoke-like way by the tensioning arm connected to the 
bundle of torsion springs. At least one of the tensioning 
arms, but preferably both, can comprise two halves whose 
dividing plane corresponds approximately to the central 
pane of movement of the tensioning rollers and tension- 
ing arms. Each of the two halves can form a bearing re- 
gion for the journal of one of the tensioning rollers. 

[0038] a fifth solution provides a belt tensioning device for a belt 
drive having at least two belt pulleys and a continuous 
belt, with the device including two torsion spring assem- 
blies with longitudinal axes A^ A^ extending parallel rela- 
tive to one another and each having at least one torsion 
bar or torsion tube which can be supported axially and ra- 



dially in a rack. The torsion spring assemblies each having 
a tensioning arm which, by means of its one end, is 
aligned approximately radially relative to the longitudinal 
axis A 2 , A 4 and arranged at the respective torsion spring 
assembly; as well as each having a tensioning roller which 
is rotatably fixed at the respective other end of the ten- 
sioning arm. The axes of rotation A , A 3 of the tensioning 
rollers extend substantially parallel relative to the longitu- 
dinal axes A 2 , of the torsion spring assemblies, and the 
torsion spring assemblies are coupled to one another so 
as to be rotatable either in the same direction or in oppo- 
site directions. It is thus possible to provide a belt ten- 
sioning device which, substantially, comprises two units in 
accordance with the third solution and embodiments, but 
in respect of its installation in the rack and its function, it 
largely corresponds to the device in accordance with the 
fourth solution and embodiments. Two substantially tube- 
or bar-shaped torsion spring assemblies can be inserted 
in parallel relative to one another so as to save space. In 
an axial view, they are positioned inside the contour of 
the two tensioning arms which, in this embodiment, do 
not overlap. The fifth solution refers to applications with a 
driving pulley changing in operation, thus providing 



greater freedom in respect of the topology of the belt 
drive. To the extent that the torsion spring assemblies are 
coupled to one another so as to rotate in the same direc- 
tion, the tensioning rollers can both act from the outside 
on to the continuous belt. If the torsion spring assemblies 
are coupled to one another so as to rotate in opposite di- 
rections, one of the tensioning arms with its tensioning 
rollers can act from the outside on the belt, and the other 
one of the tensioning arms with its tensioning roller can 
act from the inside on the belt. In both cases, when the 
driving pulley changes, as a result of the synchronous ro- 
tation of the torsion spring assemblies, the slack strand is 
tensioned by the tensioning roller and the load on the 
pulling strand is relieved by the other tensioning roller. 
[0039] | n the case of this fifth solution, too, according to another 
embodiment, at least one of the torsion spring assemblies 
contains a plurality of individual torsion bars which, by 
being clamped together at their ends, form a bundle and 
are in line contact or surface contact with one another. In 
this context, too, reference is made to the previous Ger- 
man patent application 102 56 402.7 of the applicant 
which is hereby incorporated by reference. It can be ap- 
plied to this solution, too. At at least one of the tensioning 



arms there can be articulated a friction or damping unit 
which can be supported in the rack. The torsion spring 
assemblies can be coupled to one another by a two-arm 
crank rocker, and depending on the way in which the arms 
or the coupler are arranged, it is possible to generate a 
rotational movement in the same direction or in opposite 
directions. Alternatively, the torsion spring assemblies can 
be coupled by a spur gear drive, and depending on 
whether or not an intermediate gear is used, it is possible 
to effect rotational movements in the same direction or in 
opposite directions. 
[0040] The bundle of torsion bars can be clamped in at the first 
end of the torsion bar assembly in a fixing bush, and it 
can be clamped in at the second end in a bush which is 
connected in a rotationally fast way to one end of a ten- 
sioning arm. The bundle of torsion bars can be enclosed 
by a tube which, at its ends, is connected in a rotationally 
fast way to the two ends of the bundle of torsion bars and 
forms a rotary tube spring connected functionally in par- 
allel relative to the bundle of torsion bars. The tensioning 
device according to the fifth solution is used, more partic- 
ularly, in a belt drive with at least two belt pulleys and a 
continuous belt, wherein the torsion spring assemblies are 



rotatably supported in a rack and are coupled so as to be 
rotatable in the same direction or in opposite directions. 
The longitudinal axes A^ A^ of the torsion spring assem- 
blies are positioned in an approximately mirror- 
symmetrical way relative to the angle bisecting plane of an 
angle which is formed by two tangents to three belt pul- 
leys successively embraced by the belt. At least one of the 
tensioning arms can be supported by a friction unit or 
damping unit relative to the rack. In addition to the re- 
silient method of coupling the tensioning arms relative to 
one another, at least one of the tensioning arms can addi- 
tionally be spring-suspended relative to the rack by a fur- 
ther spring unit. 

[0041] The material to be considered for the torsion bars or 

tubes is steel or fiber- reinforced plastics. The tensioning 
arms in all solutions can be light metal pressure die cast- 
ings or formed steel parts. Plastics or steel are suitable 
materials for the tensioning rollers of all solutions. 

[0042] other advantages and features of the invention will be- 
come apparent to one of skill in the art upon reading the 
following detailed description with reference to the draw- 
ings illustrating features of the invention by way of exam- 
ple. 



Brief Description of Drawings 

[0043] For a more complete understanding of this invention, ref- 
erence should now be made to the embodiments illus- 
trated in greater detail in the accompanying drawings and 
described below by way of examples of the invention. 

[OO 44 ] In the drawings: 

[0045] Figure 1 shows the principle of a belt drive with a one- 
arm belt tensioning device. 

[0046] Figure 2 is a perspective illustration of a belt tensioning 
device for a belt drive according to Figure 1. 

[0047] Figure 3 shows the belt tensioning device according to 
Figure 2: 

[0048] a) in a side view; 

[0049] b) in a section through the axes of rotation; 

[0050] q j n a p| an V j ew 0 f the axes; and 

[0051] D)m a perspective illustration similar to Figure 2. 

[0052] Figure 4 shows the section according to Figure 3B in an 
enlarged illustration. 

[0053] Figure 5 shows the principle of the belt drive with a two- 
arm belt tensioning device. 

[0054] Figure 6 shows a perspective illustration of a belt tension- 



ing device for a belt drive according to Figure 5. 
[0055] Figure 7 shows the belt tensioning device according to 

Figure 6: 
[0056] a) in a side view; 

[0057] b) j n a section through the axes of rotation; 

[0058] c) in a plan view of the axes; and 

[0059] d) in a perspective view similar to Figure 6. 

[0060] Figure 8 shows the section according to Figure 7B in an 
enlarged illustration. 

[0061] Figure 9 shows the principle of a belt drive with a two- 
arm belt tensioning device with two torsion spring assem- 
blies in a first embodiment. 

[0062] Figure 10 shows the principle of a belt drive with a two- 
arm belt tensioning device with two torsion spring assem- 
blies in a third embodiment. 

[0063] Figure 11 shows the two torsion spring assemblies ac- 
cording to Figure 9 in a perspective illustration. 

[0064] Figure 12 shows the two torsion spring assemblies ac- 
cording to Figure 10 in a perspective view. 

[0065] Figure 13 shows a perspective illustration of a one-arm 

belt tensioning device for a belt drive in a further embodi- 
ment. 



[0066] Figure 14 shows a perspective view of the two halves of 

the tensioning arm of the device according to Figure 13. 
[0067] Figure 15 shows the belt tensioning device according to 

Figure 13 in a section through the axes of rotation. 
[0068] Figure 16 shows a perspective illustration of a two-arm 

belt tensioning device for a belt drive according to Figure 

5 in a further embodiment. 

[0069] Figure 17 shows the belt tensioning device according to 

Figure 16 in a section through the axes of rotation. 
Detailed Description 

[0070] | n the following description, various operating parameters 
and components are described for several embodiments. 
These specific parameters and components are included 
as examples and are not meant to be limiting. 

[0071] Referring now to the drawings wherein like reference nu- 
merals are used to identify similar components in the var- 
ious views, Figure 1 illustrates the principle of a belt drive 
used for an internal combustion engine in an axial view of 
the crankshaft. A continuous belt 11, such as a multi- 
groove V-belt or a toothed belt, moves across three inner 
belt pulleys: a belt pulley 12 which is fitted on the 
crankshaft and driven by same, and which drives the belt 
drive; a belt pulley 13, driven by the belt, for a compres- 



sor of an air conditioning system; and a belt pulley 14, 
driven by the belt 11, for an electric generator. The 
toothed belt rotates clockwise. Between the belt pulley 12 
and the belt pulley 14, there extends a slack strand which 
is loaded by a tensioning roller 15 which is illustrated in 
different positions with different belt lengths. The ten- 
sioning roller 15 is arranged at a tensioning arm 19 so as 
to be pivotable around an axis of rotation which, at the 
same time, forms the central axis of a torsion spring as- 
sembly 20. The torsion spring assembly 20, at a first end, 
is secured in a rotationally fast way to the engine block 
and, at is other end, carries the tensioning arm 19 with 
the tensioning roller 15 which is arrange radially relative 
to the central axis of the torsion spring assembly 20. The 
tensioning roller 15 is rotatable around an axis of rotation 

A and is in contact with the smooth outer face of the 
i 

belt. The tensioning arm 19 can be supported by a vari- 
able-length steering arm 16 on a rack. The steering arm 
16 can comprise damping and/or spring elements. Of the 
various positions of the tensioning roller 15, the central 
position PN indicates the nominal position, whereas the 
adjoining positions PM2 and PE3 constitute tolerance re- 
gions, with the outer positions PM3 indicating the new 



condition prior to an initial rotation and position PE4 indi- 
cating an end stop beyond a permissible belt elongation 
and belt aging. 

[0072] Figure 2 shows the inventive belt tensioning device with 
its main parts with the cylindrical tensioning roller 15 po- 
sitioned on the smooth outer face of the belt, a tensioning 
arm 19 and torsion spring assembly 20. The tensioning 
roller 15 is a lightweight plastic part which is rotatably 
supported on a bearing journal 21 at the tensioning arm 
19. The tensioning arm 19 is a cranked carrier and com- 
prises weight-reducing pockets 22 on one side. The ten- 
sioning arm 19 is held in a rotationally fast way at the up- 
per end of the torsion spring assembly, at its lower end, 
the torsion spring assembly 20 is secured by means (not 
shown in detail) in a rotationally fast way to the engine 
block. 

[0073] Figure 3 shows the same details as Figure 2 in various 
views with the same reference numbers. To that extent, 
reference is made to the description of Figure 2. The ad- 
ditional details identifiable for the first time with also be 
explained below with reference to the enlarged Figure 4. 

[0074] Figure 4 shows the complete assembly according to Figure 
3B in a larger scale. It can be seen that the pockets 22 



provided for weight-reduction are provided on one side of 
the tensioning arm 19. One or more of the pockets 22 
could also be formed as through apertures. At the free 
end of the tensioning arm 19, there is shown the bearing 
journal 21 on which the tensioning roller 15 is rotatably 
supported by means of a roller bearing 23. The inner 
bearing race of the bearing is held by a screw 24 on the 
bearing journal 21. The tensioning roller 15 embraces the 
outer bearing race of the bearing in a form-fitting and 
positive way. The tensioning roller is thus rotatable 

around an axis of rotation A . At the other end of the ten- 

l 

sioning arm 19, there is provided an eye 25 into which 
there is inserted a first bush 26 in a rotationally fast way, 
such as by a press fit. Into the first bush 26, there is in- 
serted one end of a bundle 27 of torsion springs 32, 
which spring bundle 27, in its entirety, is connected to the 
first bush 26 in a rotationally fast way. The other end of 
the bundle 27 of torsion springs 32 is inserted into a sec- 
ond bush 28, which bundle 27, again, in its entirety, is 
connected to the second bush 28 in a rotationally fast 
way. The above-described end of the tube 29 extends 
over the lower end of the first bush 26, with sleeves 30, 
31 serving different functions being inserted between the 



tube 29 and the first bush 26. In the fitted condition, the 
lower end of the torsion spring assembly 20 is clamped 
into a holding mechanism in a rotationally fast way, either 
directly via the second bush 28 or via the outer circumfer- 
ence of the tube 29. Together, the spring bundle 27 and 
tube 29 can form a torsion spring unit as part of the tor- 
sion spring assembly 20. The tensioning arm 19 is thus 
resiliently rotatable relative to the second bush 28 around 
the axis A^. If suitably dimensioned, the sleeves 30, 31 
can serve as bearing sleeves or friction damping sleeves if 
the upper end of the tube 29 is rotatable relative to the 
first bush 26. The sleeves 30, 31 can also be used as ro- 
tary stop sleeves for the upper end of the tube 29, if the 
tube 29 is to serve as a tube spring which is sequentially 
connectable to the torsion spring bundle 27 and which, 
from a certain angle of rotation of the torsion spring as- 
sembly onwards, is to increase the spring rate. The 
sleeves 30, 31 can also serve as clamping sleeves which 
produce a rotationally fast connection between the upper 
end of the tube 29 and the first bush 26, so that the tube 
is connected functionally in parallel to the torsion spring 
bundle 27, increasing the spring rate over the entire angle 
of rotation of the torsion spring assembly. As the spring 



bundle 27, when under torsion, is slightly shortened, the 
ends of the spring bundle can be held in a rotational ly fast 
way in at least one of the first and second bushes 26, 28 
or in both, but they can be slightly axially displaceable. 

[0075] As can be seen in Figurel, the longitudinal axis of the 
torsion spring unit 20 is positioned on the angle bisecting 
plane of an angle which is formed by two tangents to 
three belt pulleys 12, 13, 14 successively embraced by the 
belt 11. In a nominal position PN, the tensioning arm 19 
extends approximately parallel relative to the connection 
between the axes of rotation of the two belt pulleys 12, 
14 across which there extends a slack strand. 

[0076] Figure 5 shows the principle of a belt drive used at an in- 
ternal combustion engine in an axial view of the 
crankshaft. A continuous belt 11, more particularly a 
multi-groove V-belt or a toothed belt, moves over three 
inner belt pulleys: a belt pulley 12 which is fitted on the 
crankshaft and driven by same, and which drives the belt 
drive; a belt pulley 13, driven by the belt, for a compres- 
sor of an air conditioning system; and a belt pulley 14, 
driven by the belt 11, for an electric starter generator. The 
toothed belt rotates clockwise. In the illustrated mode of 
engine operation, the slack strand which is loaded by a 



first tensioning roller 15 which is rotatable around an axis 
of rotation A i and illustrated in different positions with 
different belt lengths. The first tensioning roller 15 ex- 
tends between the belt pulley 12 and the belt pulley 14. 
The first tensioning roller 15 is arranged at a first ten- 
sioning arm 19' so as to be pivotable around an axis of 
rotation A which, at the same time forms the central axis 

2 

of a torsion spring assembly 20'. By means of a first vari- 
able-length steering arm 16, the tensioning arm 19' can 
be supported on a rack. The steering arm 16 can comprise 
damping and/or spring elements. Between the belt pulley 
13 and the belt pulley 14, there extends a portion of the 
pulling strand which is loaded by a second tensioning 
roller 35 which is rotatable around an axis of rotation A 

3 

and is positioned on the tensioned belt 11. The second 
tensioning roller 35 is arranged at a second tensioning 
arm 39 so as to be pivotable around the axis of rotation A„ 
which has already been mentioned. The second tensioning 
arm 39 is supported relative to the rack by a second vari- 
able-length steering arm 46 which can comprise damping 
and/or spring elements. Both tensioning arms 19, 39 are 
rotationally resiliently coupled to one another via the tor- 
sion spring assembly 20' which is freely rotatable around 



the axis of rotation A^. The torsion spring assembly can 
be fitted between the tensioning arms with a spring- 
pretension. In the mode of starter operation (not illus- 
trated), the pulling strand extends between the belt pulley 
14 and the belt pulley 12, whereas the belt between the 
belt pulley 13 and the belt pulley 14 becomes the slack 
strand. When operation changes to the starter operation, 
the positions of the tensioning rollers 15 and 35 are ex- 
changed accordingly; the tensioning roller 15 is then po- 
sitioned on the tensioned pulling strand, whereas the ten- 
sioning roller 35 tensions the slackened strand inwardly. 
The tensioning rollers 15, 35 are in contact with the 
smooth outer face of the belt. Of the various positions of 
the first tensioning roller 15, the central position PN indi- 
cates the nominal position during engine operation, 
whereas the adjoining positions PM2 and PE3 constitute 
tolerance regions, with the outer positions PM3 indicating 
the new condition prior to an initial rotation and position 
PE4 indicating an end stop beyond a permissible belt 
elongation and belt aging. 
[0077] Again, the torsion spring assembly 20' is arranged outside 
the belt 11, and in its nominal position PN, the first ten- 
sioning arm 19' extends approximately parallel relative to 



the axes of rotation through the first two pulleys 12, 14. 
In its nominal position, the second tensioning arm 39 ex- 
tends approximately parallel relative to the axes of rota- 
tion through the next two pulleys 14 and 13. 

[0078] Figure 6 shows the inventive belt tensioning device with 
its major components with the first tensioning roller 15, 
the first tensioning arm 19', the second tensioning roller 
35, the second tensioning arm 39 and a torsion spring as- 
sembly 20. The rollers are advantageously made of 
lightweight plastic parts which are rotatably supported at 
the ends of their tensioning arms 19', 39. The first ten- 
sioning arm 19' is a straight carrier which is held in a ro- 
tationally fast way at the upper end of the torsion spring 
assembly. The second tensioning arm 39 is a cranked 
beam which is held below the first one on the torsion 
spring assembly 20' in such a way that the tensioning 
rollers 15, 39 run in one plane. The torsion spring assem- 
bly 20' is preferably supported in such a way that it is 
freely rotatable in the engine block. 

[0079] Figure 7 shows the same details as Figure 6 with the same 
reference numbers. To that extent, reference is made to 
the previous description. The additional details first 
shown in Figure 7B will be explained below with reference 



to the larger-scale Figure 8 of the same contents. 
[0080] Figure 8 shows the complete assembly according to Figure 
7B in a larger scale. The first tensioning arm 19' with the 
first tensioning roller 15 is shown in section in the region 
of the torsion spring assembly 20' only, whereas the sec- 
ond tensioning arm 39 with the second tensioning roller 
35 is shown in section in the center. It can be seen that 
the pockets 42 provided for weight-reducing purposes 
are provided on one side of the first tensioning arm 19 al- 
though, again, they could be through-apertures. At the 
free end of the second tensioning arm 39, there is shown 
the bearing journal 41 on which the second tensioning 
roller 35 is rotatably supported by means of a roller bear- 
ing 43. The inner bearing race of the bearing 43 is held by 
a screw 44 on the bearing journal 41. The second ten- 
sioning roller 35 embraces the outer bearing race of the 
bearing 43 in a form-fitting and positive way. The second 
tensioning roller 35 is thus rotatable around an axis of 
rotation A^. At the sectioned end of the first tensioning 
arm 19', there is provided an eye 25 into which there is 
inserted a first bush 26 in a rotationally fast way. Into the 
first bush 26, there is inserted one end of a bundle 27 of 
torsion springs 32, which spring bundle 27, in its entirety, 



is connected to the first bush 26 in a rotationally fast way 
The other end of the bundles 27 of torsion springs 32 is 
inserted into a second bush 28, which bundles 27, again, 
in its entirety, is connected to said second bush 28 in a 
rotationally fast way. A tube 29 connected to the second 
bush 28 in a rotationally fast way is placed onto the first 
and second bushes 26, 28. The above-described end of 
the tube 29 extends over the lower end of the fist bush 
26, with sleeves 30, 31 being inserted between the tube 
29 and the first bush 26. If dimensioned accordingly, the 
sleeves 30, 31 can serve as bearing sleeves or friction 
damping sleeves. The second tensioning arm 39 is placed 
in a rotationally fast way onto the upper end of the tube 
29. The second tensioning arm 39 is supported axially 
downwardly via a spacing sleeve 40 which is positioned on 
a flange 38. Between the tube 29 and the spacing sleeves 
40, there are positioned centering sleeves 36, 37. The 
second tensioning arm 39 is supported upwardly via plate 
springs 33 and friction discs 34 on the first tensioning 
arm 19', which plastic springs 33 and friction discs 34, 
together, form a friction damping unit. In this way, the 
bundle 27 of torsion springs 32 and the tube 29 form 
spring units which are connected functionally in series 



and which can be incorporated under a respective preten- 
sion relative to the belt. If, alternatively, the second bush 
28 and the lower end of the tube 29 are firmly clamped 
into holding mechanism, the first tensioning arm 19' with 
the first tensioning roller 15 is supported via the bundle 
27 on the holding mechanism and, independently thereof, 
the second tensioning arm 39 with the second tensioning 
roller 35 is supported via the tube spring 29 on the hold- 
ing mechanism. As the spring bundle 27, when under tor- 
sion, is slightly shortened, the ends of the spring bundle 
27 can be held in a rotationally fast way in at least one of 
the first and second bushes 26, 28 or in both, but they 
can be slightly axially displaceable. 
[0081] Figures 9 and 10 will initially be described jointly. A con- 
tinuous belt 11, such as a multi-groove V-belt or toothed 
belt, moves over three inner belt pulleys 12, 13, 14: a belt 
pulley mounted on the crankshaft, driven thereby and 
driving the belt 11; a belt pulley 13 driven by the belt 11 
and intended for a compressor of an air conditioning sys- 
tem for example and a pulley 14 driven by the belt 11 and 
intended for an electric starter generator. The toothed belt 
circulates clockwise. In the mode of operation of the in- 
ternal combustion engine, the slack strand extends be- 



tween the belt pulley 12 and the belt pulley 14 and is 
loaded by a first tensioning roller 15. Unlike Figures 1 and 
5 wherein the tensioning roller 15 is shown in different 
positions with different belt lengths, only one position is 
shown in Figures 9 and 10 although it is to be understood 
that the first roller 15 will operate in various positions. 
The first tensioning roller 15 is arranged at a tensioning 
arm 19 so as to be pivotable around an axis of rotation A^ 
which, at the same time, forms the central axis of a fist 
torsion spring assembly 20^ Between the belt pulley 13 
and the belt pulley 14, there extends a portion of the 
pulling strand which is loaded by a second tensioning 
roller 35 and is positioned on the tensioned belt 11. The 
second tensioning roller 35 is arranged at a second ten- 
sioning arm 39 so as to be pivotable around an axis of ro- 
tation A which, at the same time, forms the central axis 

4 

of a second torsion spring assembly 2CK The axes of ro- 
tation A 2 , A 4 are positioned parallel relative to one an- 
other and perpendicularly relative to the drawing plane. 
The longitudinal axes A^, A^ of the torsion spring assem- 
blies 20 i , 20 2 are positioned in an approximate mirror- 
image-like way relative to the angle bisecting plane of an 
angle which is formed by two tangents to the three belt 



pulleys 12, 13, 14 successively embraced by the belt 11. 

[0082] | n Figure 9, the second tensioning roller 35 is positioned 
on the inside of the belt at the pulling strand. The two 
torsion spring assemblies 20^ 20^ are coupled in such a 
way that they can be rotated in the rack in opposite direc- 
tions relative to one another. In the operational mode of 
the starter (not illustrated), the pulling strand extends be- 
tween the belt pulley 14 and the belt pulley 12, whereas 
the belt between the belt pulley 13 and the belt pulley 14 
becomes the slack strand. The first tensioning arm 19 
pivots clockwise and the second tensioning arm 39 pivots 
counter-clockwise, so that the second tensioning roller 35 
tensions the slack strand outwardly. 

[0083] | n Figure 10, the second tensioning roller 35 is positioned 
on the outer face of the belt 11. Both torsion spring as- 
semblies 20 , 20 2 are coupled relative to one another in 
such a way that, at the pulling strand, they are rotatable in 
the rack in the same direction. In this case, too, in the op- 
erating mode of the starter, which is not illustrated, the 
pulling strand extends between the belt pulley 14 and the 
belt pulley 12, whereas the belt between the belt pulley 13 
and the belt pulley 14 becomes the slack strand. The first 
tensioning roller 15 is then positioned on the tensioned 



pulling strand, whereas the second tensioning roller 35 
tensions the slackened strand inwardly. 
[0084] Figures 11 and 12 will be described jointly below. They 
show the design principle and the way in which the two 
torsion spring assemblies 20^ 20 2 according to Figure 9 
and 10 are coupled. Figure 11 shows the rotatability in the 
opposite direction according to Figure 9 and Figure 12 the 
rotatability in the same direction according to Figure 10. 
The torsion spring assemblies 20^ 20 2 each include a 
bundle 27 , 27 of torsion bars at whose first ends there 

l' 2 

are articulated tensioning arms 19, 39 with tensioning 
rollers 15, 35 and at whose second ends there are articu- 
lated crank arms 45 , 45 which are connected to one an- 

l' 2 

other via a coupler 47. 
[0085] Figure 11 shows the first and second crank arms 45 , 45 

a l' 2 

arranged in parallel relative to one another and arranged 
radially at the spring bundles 27 in opposite directions 
(anti-parallel), so that the coupler 47 i forces the torsion 
spring assemblies 20^ 20 2 to be rotatable in opposite di- 
rections. 

[0086] | n Figure 12, the first and second crank arms 45 , 45 are 

3 12 

arranged radially at the torsion spring assemblies 20^ 20 2 
in the same direction and in parallel, so that the coupler 



47 forces the torsion spring assemblies 20 , 20 to be 
2 K 3 l' 2 

rotatable in the same direction. 

[0087] a relative pretension can be generated between the first 
and second tensioning arms 19, 39 by deforming the 
bundles of torsion springs while being incorporated into 
the belt tensioning device. The torsion spring assemblies 
as such have to be supported rotatably. 

[0088] Figure 13 shows a further inventive belt tensioning device 
with a cylindrical tensioning roller 15, a tensioning arm 19 
and a torsion spring assembly 20. The tensioning arm 19 
comprises two halves 48, 49 whose dividing plane is posi- 
tioned approximately in the central plane of movement of 
the roller and tensioning arm respectively, each forming a 
bearing region for the tensioning roller 15. Further details 
can be gathered from the following Figure. 

[0089] Figure 14 shows two arm halves 48, 49 of which the first 
one comprises a bush or sleeve 50 and the second one a 
flat eye 51. The halves 48, 49 are connected to one an- 
other in such a way that the sleeve 50 and the eye 51 
jointly form the eye 25 and can be slipped onto the tor- 
sion spring assembly 30. At the same time, each of the 
halves shows a bearing region 52, 53 which with the 
halves being connected to one another receive the journal 



for the tensioning roller 15. 
[0090] Figure 15 shows in greater detail the design of the assem- 
bled tensioning arm 19 comprising the two arm halves 48, 
49. A bearing journal 21 is inserted into the bearing aper- 
ture prior to the two halves 48, 49 being assembled. The 
tensioning roller 15 is rotatably supported in the tension- 
ing arm 19 by way of a roller bearing 23 not shown in de- 
tail. At the opposite end, the sleeve 50, at its end face, is 
connected in a rotationally fast way to a first bush 26 
which is rotatably inserted into a tube 29 and forms a 
bearing 54 therewith. A torsion spring assembly 32, by 
means of its upper end, is inserted in a rotationally fast 
way into the first bush 26. The lower end of the torsion 
spring 32 is inserted in a rotationally fast way into a sec- 
ond bush 28. The tube 29 is axially connected in a rota- 
tionally fast way to the second bush 28. Between the 
sleeve 50 and the upper end of the tube 29 there is shown 
a multi-component sleeve which can form a friction 
damping element 55 between the eye 25 and the upper 
end of the tube 29. In accordance with the invention, the 
central plane of the movement E of the tensioning roller 
15 and of the tensioning arm 19, which, at the same time, 
forms the diving plane between the halves 48 and 49, is 



positioned within the axial region A of the bearing 54. 
More particularly, the plane E is positioned approximately 
centrally relative to the axial length A of the bearing 54. 
The bearing 54 between the tensioning arm 19 and the 
tube 29 is thus free from transverse forces and bending 
moments, so that optimum functioning of the bearing is 
ensured. 

[0091] Figure 16 shows an inventive belt tensioning device in a 
further embodiment with a first tensioning roller 15, a 
first tensioning arm 19', a second tensioning roller 35, a 
second tensioning arm 39', and a torsion spring assembly 
20'. The first tensioning arm 19', which is connected in a 
rotationally fast way to a bush 26 shaped cover-like, at its 
tope end, is divided yoke-like, whereas the second ten- 
sioning arm 39' which his connected to the tube 29 of the 
torsions spring assembly 20' engages between the two 
yoke parts. It can be seen that a torsion spring 32 form- 
fittingly engages the bush 26. The two tensioning arms 
19' and 39' are each composed of two halves, as shown in 
greater detail at the tope end of Figure 14. 

[0092] Figure 17 shows the device according to Figure 16 in a 
partial section through the central axis of the torsion 
spring 32. The torsion spring 32, at its top end, is form- 



fittingly inserted into the first bush 26 which, via its 
cover-like shape, is connected to the first tensioning arm 
10' in a rotationally fast way and which, at its lower end, is 
connected to a second bush 28 in a rotationally fast way. 
The second bush 28, in turn, is connected to the tube 29 
in a rotationally fast way. The second tensioning arm 39' 
which, as can be seen, also consist of two halves, is firmly 
placed onto the upper end of the tube 29. In this embodi- 
ment, too, the fist bush 26 and the tube 29 form a bear- 
ing region 54 with one another. Inside the eye 25 of the 
tensioning arm 19' there is positioned a further sleeve 55 
which forms a friction damping element which is effective 
between the upper end of the tube 29 and the eye 25. In 
the present case, the tube 29 is surrounded by a spacing 
sleeve 40 relative to which the tube 29 is freely rotatable. 
The spacing sleeve 40 serves to secure the rotary spring 
assembly 20' in the rack. The central plane of movement E 
of the tensioning rollers and tensioning arms (not illus- 
trated in this Figure), which, at the same time, forms the 
central dividing plane of the two tensioning arms 19' and 
39', in this embodiment, too, in accordance with the in- 
vention is positioned centrally relative to the axial length 
A of the bearing 54 between the first bush 26 and the 



tube 29, so that the bearing assembly is free from trans- 
verse forces and bending moments and operates in an in- 
terference-free way, even if high forces are generated be- 
tween the first and second tensioning arms 19', 39'. 
[0093] From the foregoing, it can be seen that there has been 
brought to the art a new and improved belt tensioning 
device which has the advantage of a compact and efficient 
design. While the invention has been described in connec- 
tion with one or more embodiments, it should be under- 
stood that the invention is not limited to those embodi- 
ments. For example, although described with regard to a 
vehicle engine application, the present belt tensioning de- 
vice could equally find application in other belt driven 
systems. Thus, the invention covers all alternatives, modi- 
fications, and equivalents as may be included within the 
spirit and scope of the appended claims. 



